Mutations of isocitrate dehydrogenase 1 and 2 in intrahepatic cholangiocarcinoma.
Exome sequencing studies have recently expanded the genetic characterization of intrahepatic cholangiocarcinomas. Among a number of novel genes, isocitrate dehydrogenase (IDH) is recurrently mutated in intrahepatic cholangiocarcinomas. We review the effects of these mutations on several biochemical pathways, as well as potential changes to downstream signaling pathways. Hotspot mutations in IDH isoforms 1 or 2 occur in approximately 15% of intrahepatic cholangiocarcinomas. These mutations result in elevated levels of an oncometabolite, 2-hydroxyglutarate, which is associated with higher DNA CpG methylation and altered histone methylation that accompany a block in cellular differentiation. Exploratory studies have suggested additional phenotypes associated with IDH1/2 mutations. Tumors with IDH1 or IDH2 mutations may represent a distinct subtype of cholangiocarcinomas. Further studies are required to elucidate the exact role that mutant IDH1/2 and 2-hydroxyglutarate play in tumorigenesis, and what are the best strategies to target these tumor types.